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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 



3-6 as originally filed 

1 ,1 A filed with the demand 

2 as received on 24/1 1/2000 with letter of 21/1 1/2000 

Claims, No.: 

1 -6 filed with the demand 

7-1 1 as received on 24/1 1/2000 with letter of 21/1 1/2000 

Drawings, sheets: 

1/8-8/8 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
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listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability- 
citations and explanations supporting such statement ' 

1. Statement 

Novelty (N) Yes: Claims 1-11 

No: Claims 

Inventive step (IS) Yes: Claims 1 -1 1 

No: Claims 

Industrial applicability (IA) Yes: Claims 1 -1 1 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Prior art does not disclose nor suggest a snatch disconnection lanyard assembly 
according to claim 1 comprising a tensioner which may be set to allow paying out 
of the lanyard or set to pull in the lanyard and when set to pull in, will resist paying 
out. 
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Snatch Disconnection Lanyard 



This invention relates to snatch connectors providing connection/disconnection of 
electrical or fluid circuits extending between two separable bodies. For example a snatch 

5 connector may be employed to connect a refrigeration unit or charging circuit on a road 
vehicle to a fixed (stationary) power supply, ensuring safe disconnection of the electrical 
power if the vehicle is inadvertently driven away without first manually disconnecting the 
circuit. Other applications for snatch connectors include > 
1) connecting ship to shore service lines 

10 2) emergency disconnect packages, connectors and interfaces for ROV (remote operated 
vehicle) manipulation, used in subsea oil and gas production 
3) electrical connections for loads dropped or ejected from aircraft or other moving vehicles. 

It is necessary for these connectors to be positively and safely separated to avoid damage 
15 to the electrical/fluid circuit and its anchoring points on the separated bodies. This function is 
normally achieved by firmly securing a first half of the connector to a first one of the bodies 
and fitting the second half of the connector at the end of a flexible cable or conduit leading to 
the second body. A lanyard loop is then secured between a fixed strong-point on the second 
body and the connector second half, so that as the bodies separate, the lanyard is tensioned 
20 and releases a spring loaded coupling sleeve on the connector, thereby allowing the two 
halves to separate. The length of the lanyard loop is shorter than the cable or conduit, which 
is therefore not subjected to excessive strain as the connector halves are pulled apart. 



In some applications, for example where the first body is a variable load releasable from 



25 an aircraft, the second connector half may have to co-operate with a variety of different first 
connector halves, in various different connected positions, for different loads. In such cases it 
can be difficult to fit the lanyard to ensure proper disconnection whatever the load. 
Depending upon the type of load it may prove necessary to change the length of the lanyard 
and the location of the strong-point, entailing major structural changes to the aircraft. It may 

30 also be important to provide for stowage of the cable/conduit and lanyard after separation of 
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the connector halves, e.g. to prevent damage in a vehicle's slipstream or by dragging on the 
ground. 

The present invention provides a snatch disconnection lanyard assembly comprising a 
5 tensioner which may be set to allow paying out of the lanyard or set to pull in the lanyard 
and when set to pull in, will resist paying out of the lanyard, thereby providing a tensile force 
for snatch disconnection. To allow the lanyard and an associated connector half to be 
coupled to a co-operating connector half in a variety of different possible positions, the 
tensioner is set to allow paying out the lanyard. Preferably when so set, pulling in of the 

10 cable by the tensioner is resisted, maintaining slack in the lanyard for ready mating of the 
connector halves. Once the connection has been made up, the tensioner can be set to pull in, 
whereupon the slack in the lanyard is taken up and the lanyard is maintained under slight 
tension. This tension is however designed to be at a level insufficient to separate the 
connector halves. Then when the tensioner, lanyard and its associated connector half are 

15 moved bodily away from the other connector half, paying out of the lanyard is resisted and 
tension in the lanyard increases to the point where the connector halves are pulled apart. 

Where for example the connector halves are respectively attached to a vehicle and its 
load, because the lanyard is maintained under tension, inertial movements of the load relative 

20 to the vehicle or aerodynamic forces acting on the load could cause premature disengagement 
of the connector. To help prevent this, in accordance with a second independent aspect of the 
invention, a resilient link is connected to the lanyard, opposed parts of the link each carrying 
an abutment, the respective abutments being brought into contact with each other when the 
link has been deformed by a predetermined amount, thereby increasing the stiffness of the 

25 link and allowing transmission of snatch disconnection forces. The link allows limited 
relative movement of the vehicle and its load prior to engagement of the abutments. 

Preferred features of the invention are in the dependent claims and also in the following 
illustrative description, made with reference to the drawings in which:- 

30 
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Claims :- 

1 . A snatch disconnection lanyard assembly comprising a tensioner which may be set to 
allow paying out of the lanyard or set to pull in the lanyard and when set to pull in, will 
resist paying out of the lanyard, thereby providing a tensile force for snatch disconnection. 

2. A lanyard assembly as defined in claim 1 wherein when the tensioner is set to allow 
paying out the lanyard, pulling in of the lanyard by the tensioner is resisted. 

3. A lanyard assembly as defined in claim 1 or 2 including a tensioning cable attached to 
or comprising the lanyard. 

4. A lanyard assembly according to claim 3 wherein in use the tensioning cable is wound 
up onto and unwound from a reel which is spring biassed to wind up the cable. 

5. A lanyard assembly according to claim 4 comprising a mounting bracket, a housing 
for the reel and a flexible conduit extending between the bracket and the housing and through 
which the tensioning cable runs. 

6. A lanyard assembly according to claim 4 or 5 comprising a ratchet mechanism which 
can be set to resist rotation of the reel in the unwinding direction, thereby resisting paying out 
of the lanyard, but additionally and alternatively can be reset to resist rotation of the reel in 
the winding up direction, thereby allowing paying out of the lanyard and resisting pulling in 
of the lanyard whilst a snatch connection is made up. 

7. A lanyard assembly according to claim 6 which is biassed towards the set condition 
and is moved to the reset condition by rotation of a key inserted into the assembly, counter- 
rotation of the inserted key being resisted by a further ratchet mechanism. 

8. A lanyard assembly according to any preceding claim, comprising a brake operable to 
resist paying out of the lanyard at above a predetermined speed. 
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9. A snatch disconnection lanyard assembly comprising a resilient link connected to the 
lanyard, opposed parts of the link each carrying an abutment, the respective abutments being 
brought into contact with each other when the link has been deformed by a predetermined 
amount. 

10. A lanyard assembly as defined in claim 9 wherein the abutments, when in contact, 
transmit tensile loads applied to the connector opposed parts. 

11. A lanyard assembly according to claim 9 or 10 wherein the lanyard has a plurality of 
ends attached to a connector half at spaced circumferential locations, the link comprising a 
spreader bar connected between a tensioning cable and the lanyard. 

12. A lanyard assembly according to any of claims 1-8 and claim 9, 10 or 11. 

13. A snatch disconnection lanyard assembly substantially as described with reference to 
or as shown in the drawings. 
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1. The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts {filing 

S 1 ^?! 10 " 8 ? d u ayin ° nati0na ' fe6S) Within 30 m0nths from the priorit y date < or iater in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office that translation must 
contain a translation of any annexes to the international preliminary examination report It' is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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IS This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 

I £3 Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of invention 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 

citations and explanations suporting such statement 

VI □ Certain documents cited 

VII □ Certain defects in the international application 

VIII □ Certain observations on the international application 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

3-6 as originally filed 

1 ,1 A filed with the demand 

2 as received on 24/1 1/2000 with letter of 21/1 1/2000 



Claims, No.: 

1 -6 filed with the demand 

7-1 1 as received on 24/1 1/2000 with letter of 21/1 1/2000 



Drawings, sheets: 

1/8-8/8 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
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listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-11 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-11 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-11 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

Prior art does not disclose nor suggest a snatch disconnection lanyard assembly 
according to claim 1 comprising a tensioner which may be set to allow paying out 
of the lanyard or set to pull in the lanyard and when set to pull in, will resist paying 
out. 



Form PCT/Separate Sheet/409 (Sheet 1) (EPO-April 1997) 
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Snatch Disconnection Lanyard 



This invention relates to snatch connectors providing connection/disconnection of 
electrical or fluid circuits extending between two separable bodies. For example a snatch 

5 connector may be employed to connect a refrigeration unit or charging circuit on a road 
vehicle to a fixed (stationary) power supply, ensuring safe disconnection of the electrical 
power if the vehicle is inadvertently driven away without first manually disconnecting the 
circuit. Other applications for snatch connectors include:- 
1) connecting ship to shore service lines 

0 2) emergency disconnect packages, connectors and interfaces for ROV (remote operated 
vehicle) manipulation, used in subsea oil and gas production 
3) electrical connections for loads dropped or ejected from aircraft or other moving vehicles. 



It is necessary for these connectors to be positively and safely separated to avoid damage 
15 to the electrical/fluid circuit and its anchoring points on the separated bodies. This function is 
normally achieved by firmly securing a first half of the connector to a first one of the bodies 
and fitting the second half of the connector at the end of a flexible cable or conduit leading to 
the second body. A lanyard loop is then secured between a fixed strong-point on the second 
body and the connector second half, so that as the bodies separate, the lanyard is tensioned 
20 and releases a spring loaded coupling sleeve on the connector, thereby allowing the two 
halves to separate. The length of the lanyard loop is shorter than the cable or conduit, which 
is therefore not subjected to excessive strain as the connector halves are pulled apart. 

A similar arrangement is disclosed in US-A-4 134634 (Bauer et al), which concerns a 
25 tow cable connector for helicopters, in which a fixed lanyard is used. The tow cable is paid 
out from a winch. When winch torque is overcome, the cable extends and the lanyard 
releases the tow connector. 



In DE-U-9406232.3 (Erich Jaeger) a snatch connector is shown, having a connector 
latch linked to a coiled part of a connecting cable, using a fixed length lanyard. Stretching of 
the coiled part pulls the lanyard taut and releases the connector latch. 
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1A 



10 



In some applications, for example where the first body is a variable load releasable from 
an aircraft, the second connector half may have to co-operate with a variety of different first 
connector halves, in various different connected positions, for different loads. In such cases it 
can be difficult to fit the lanyard to ensure proper disconnection whatever the load. 
Depending upon the type of load it may prove necessary to change the length of the lanyard 
and the location of the strong-point, entailing major structural changes to the aircraft. It may 
also be important to provide for stowage of the cable/conduit and lanyard after separation of 
the connector halves, e.g. to prevent damage in a vehicle's slipstream or by dragging on the 
ground. 
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2 

The present invention provides a snatch disconnection lanyard assembly comprising a 
tensioner characterised in that the tensioner may be set to allow paying out of the lanyard or 
set to pull in the lanyard and when set to pull in, will resist paying out of the lanyard, thereby 
5 providing a tensile force for snatch disconnection. To allow the lanyard and an associated 
connector half to be coupled to a co-operating connector half in a variety of different possible 
positions, the tensioner is set to allow paying out the lanyard. Preferably when so set, pulling 
in of the cable by the tensioner is resisted, maintaining slack in the lanyard for ready mating 
of the connector halves. Once the connection has been made up, the tensioner can be set to 
10 pull in, whereupon the slack in the lanyard is taken up and the lanyard is maintained under 
slight tension. This tension is however designed to be at a level insufficient to separate the 
connector halves. Then when the tensioner, lanyard and its associated connector half are 
moved bodily away from the other connector half, paying out of the lanyard is resisted and 
tension in the lanyard increases to the point where the connector halves are pulled apart. 

15 

Where for example the connector halves are respectively attached to a vehicle and its 
load, because the lanyard is maintained under tension, inertial movements of the load relative 
to the vehicle or aerodynamic forces acting on the load could cause premature disengagement 
of the connector. To help prevent this, a resilient link is connected to the lanyard, opposed 
20 parts of the link each carrying abutment faces, the respective abutment faces on either side 
being brought into contact with each other when the link has been deformed by a 
predetermined amount, thereby increasing the stiffness of the link and allowing transmission 
of snatch disconnection forces. The link allows limited relative movement of the vehicle and 
its load prior to engagement of the abutments. 

25 

Preferred features of the invention are in the dependent claims and also in the following 
illustrative description, made with reference to the drawings in which:- 

30 
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03. os 



Claims:- 



1 . A snatch disconnection lanyard assembly (2,4,6,10,44,52) comprising a tensioner (2), 
characterised in that the tensioner (2) may be set to allow paying out of the lanyard (4,6,10) 
or set to pull in the lanyard (4,6,10) and when set to pull in, will resist paying out of the 
lanyard (4,6,10), thereby providing a tensile force for snatch disconnection. 

2. A lanyard assembly (2,4,6, 1 0,44,52) as defined in claim 1 characterised in that, when 
the tensioner (2) is set to allow paying out the lanyard (4,6,10), pulling in of the lanyard 

10 (4,6, 1 0) by the tensioner (2) is resisted. 

3. A lanyard assembly (2,4,6,10,44,52) as defined in claim 1 or 2 characterised in that it 
comprises a tensioning cable (6) attached to or comprising the lanyard (4,6,10). 

15 4. A lanyard assembly (2,4,6, 1 0,44,52) according to claim 3 characterised in that, in use, 
the tensioning cable (6) is wound up onto and unwound from a reel (8) which is spring 
biassed to wind up the cable (6). 

5. A lanyard assembly (2,4,6,10,44,52) according to claim 4 characterised in that it 
20 comprises a mounting bracket (44), a housing (2) for the reel (8) and a flexible conduit (52) 
extending between the bracket (44) and the housing (2) and through which the tensioning 
cable (6) runs. 



6. A lanyard assembly (2,4,6,10,44,52) according to claim 4 or 5 characterised in that it 
comprises a ratchet mechanism (12, 16) which can be set to resist rotation of the reel (8) in 
the unwinding direction, thereby resisting paying out of the lanyard (4,6,10), but additionally 
and alternatively can be reset to resist rotation of the reel (8) in the winding up direction, 
thereby allowing paying out of the lanyard (4,6,10) and resisting pulling in of the lanyard 
(4,6, 10) whilst a snatch connection (7,9) is made up. 



30 



i 



Bnrited:t45o#2OO0 



AMENDED SHffiT, 



- 11-2000 

FP-08-1019 



GB 000000141 



8 

7. A lanyard assembly (2,4,6,10,44,52) according to claim 6 characterised in that it is 
biassed towards the set condition and is moved to the reset condition by rotation of a key (20) 
inserted into the assembly, counter-rotation of the inserted key (20) being resisted by a further 
ratchet mechanism (34,36,37). 

5 

8. A lanyard assembly (2,4,6,10,44,52) according to any preceding claim, characterised 
in that it comprises a brake (48,54,55) operable to resist paying out of the lanyard (4,6,10) at 
above a predetermined speed. 

10 9. A snatch disconnection lanyard assembly (2,4,6, 1 0,44,52) according to any preceding 
claim characterised by a resilient link (4) connected to the lanyard (6,10), opposed parts of 
the link (4) each carrying abutment faces (40), the respective abutment faces (40) on either 
side being brought into contact with each other when the link (4) has been deformed by a 
predetermined amount. 

15 

10. A lanyard assembly (2,4,6,10,44,52) as defined in claim 9 characterised in that the 
abutments (40), when in contact, transmit tensile loads applied to the connector opposed parts 
(7,9). 

20 11. A lanyard assembly (2,4,6,10,44,52) according to claim 9 or 10 characterised in that 
the lanyard has a plurality of ends (10) attached to a connector half (7) at spaced 
circumferential locations, the link (4) comprising a spreader bar connected between a 
tensioning cable (6) and the lanyard. 
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